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10 PURPOSE

This standard operating procedure (SOP) describes procedures that wiil be used at the Rocky Flats Environmental
Technology Site (RFETS) to sample groundwater from monitoring wells Monstoring wells are currently sampled on a semi
annual quarterly or monthly basis or by special request in support for specific projects All new wells to be installed in the
future will be sampled followng these procedures

This SOP descnbes equipment decontamination and transport, site preparation, detection and samphing of immuscible layers
water level measurements well purging, sample collection field and analytical parameters quality assurance/quality control
(QA/QC) requirements and documentation that will be used for field data collection

20 SCOPE

This document, which supersedes groundwater SOP GW 06 applies to all Rocky Mountain Remediation Services (RMRS)
personnel and subcontractors conducting groundwater-related work at the RFETS This (SOP) describes acceptable methods
for the sampling of wells and piezometers installed at RFETS

30 RESPONSIBILITIES AND QUALIFICATIONS

Personnel performing groundwater sampling procedures are required to have completed the mitial 40-hour OSHA classroom
trammng that meets the Department of Labor requirements 29 CFR 1910 120(e)3X1), and must maintamn a current tramning
status by completing the appropnate annual 8-hour OSHA refresher courses Personnel must also have read and signed the
appropnate Health and Safety Plan(s) Pnior to engaging in groundwater sampling activities, personnel must have a complete
understanding of the procedures described within this SOP and, 1f necessary, will be given specific traming regarding these
procedures by other personnel expenenced in the methods described within this SOP

40 GROUNDWATER SAMPLING PROCEDURES
41 Introduction

The monitoring wells currently active at the RFETS include wells mstalled from 1986 through the present ime which are
constructed of erther 2-inch stainless steel, or 2 or 4-mch flush threaded PVC casing Some piezometers have been completed
as monitoring wells that are usually constructed of % inch mnside diameter, flush threaded PVC casing Since 1989, wells
have been constructed to mcorporate a sump below the well screen Since these vary in length, the well construction diagrams
should be consulted to determine the sump lengths for specific wells Most piezometers are constructed with a flush threaded
cap at the bottom of the well screen However, the well construction diagrams should also be consulted for nformation about
specific piezometers

Procedures for groundwater sampling are designed to obtain a sample that is representative of the formation water beneath
the site 1n question Since an analysis of the quality of formation water 1s desired, standing water within the well must be
purged before sampling Also a measure of the static water elevations i1s important to determme the effect of seasonal
honzontal and vertical flow gradient changes during site charactenzation activities

Groundwater sampling procedures can be initiated after taking the required water level measurements (SOP RMRS/OPS
PRO 105 Water Level Measurements in Wells and Piezometers) and purging the well m accordance with this SOP Methods
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for accomplishing each of these activities are included n this SOP 1 the following sequence

Collection of immuscible layers samples, if present
Well purging
Groundwater sampimg using a bailer
Groundwater sampling using a peristaltuc pump
Groundwater sampimg with a bladder pump

Down-hole sampling equipment will be constructed of mert matenal such as polytetrafluoroethylene (Teflon®) or stamnless
steel. This equipment will be assessed on an mdividual basis prior to use i the field.

The followmng 1s a primary kst of well sampling and assocusted equipment:

Bailers - Teflon®, stainless steel, or other appropniate inert matenals

Teflon® costed stamnless steel cable with reels

Penistaltic pumps and tubing

Water level measuring devices - sufficiently accurate to measure water levels to the nearest 0 01 foot
Gradusted purge water containers

Dastilled or deionzzod water

Decontammation equipment and supplies
Organic vapor detector (QVD)

Gloves (atrile)

Calculator and watch

Sample contamers precleaned to EPA specifications
pH paper

Custody tape
Coolers with sufficient blue 1ce to cool samples to 4°C

Preservatives (trace metals grade)

Disposable in-hine 0 45-micron membrane filters

Logbooks and field forms

Black waterproof pens

Portable laboratory equipment for measuring field parameters for pH, temperature, specific conductance, and
turbidity

e  Total alkalnity reagent

e  Beakers and graduated cylinders

Additional equipment may be required, to meet the subcontractor’s health and safety standards, perform specialized sampling
and meet personnel and equipment decontammation requirements

Guidelmes presonted m SOP RMRS/OPS-PRO 127, Field Decontammation Operations, will be followed for
decontammnating equipment mvolved m groundwater sampling operations. Equipment associated with the tasks mvolved in
groundwater sampling will be decontaminated upon arrival at RFETS prior to use in the field. All sampling equipment will

RMRS/OPS-PRO 113 REV 0002/1799)
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be decontaminated between sample locations If field conditions require more frequent decontammnation the frequency will
be increased appropniately

Transportation of all equipment will be performed in a manner that eliminates any possibility of cross-contamnation
Calibration solutions fuel decontamination solutions and wastewater and all other sources of contamimation will be
segregated from sampling equipment during transport. Purge water being transported to hoiding areas will be kept 1n closed
contamers

If the decontammation of downhole equipment 1s not performed at the well, used downhole equipment will be wrapped mn
plastic sheeting and/or segregated from clean equipment to elimnate the possibility of cross contammnation The equipment
will then be decontaminated as soon as possible

431  Routine Field Decontamnation

Decontamination of delicate equipment and the routme decontamination of sampling equipment prior to use at each well wiil
consist of the following steps

e The equpment will be vigorously scrubbed with a brush and solution of phosphate-free laboratory grade
detergent (e g Liqumox) and distilled water

o  The equipment will then be nnsed thoroughly with approved distilled water
o If the decontammated equipment will not immediately be packaged to elmimate any adhesion of airbome
inpurittes an additional final nnse or decontamination and nnse should be performed immediately prior to
actual sampling operations
432  Routine Decontamination of Sampling Pumps

The external surfaces of all non-dedicated pumping equipment will be decontaminated as described mn Subsection 4 3 1
Internal surfaces will be decontaminated according to the following procedures, except under special situations where the
pump(s) must be disassembled and the nternal parts cleaned separately (see Subsection 4 3 3) For routine decontamination
the following procedures will be followed

e  Pump several pump volumes of a solution of a phosphate free laboratory grade detergent (¢ g Liquinox) and water
through the equipment.

¢ Displace the soap solution immediately by pumping approved distilled water equivalent to 3 or more volumes of
the pump storage capacity through the equipment.

o If any detergent solution remams m the pump continue pumpmng distiled water through the system until the
detergent 1s no longer visibly present. Sudsing will be the common indicator used to determine incomplete nnsing

433  Unusual Decontamination Requirements
When equipment becomes grossly contaminated, such as from the collection of immuscible layer samples (see Subsection

4 5) routine decontamination of sampling equipment 1s not considered sufficient and thus 1s not allowed. Thus situation and
other unusual equipment decontamination problems shall be reported to the field site supervisor Under certain circumstances

RMRS/OPS-PRO 113 REV 0(02/1799)
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a pump can be disassembled and the parts cieaned separately using approved solvents (Le. hexane, alcohol, etc) If specific
instructions are required, the field site supervisor will consult with an RMRS representatives for proper decontamination
procedures

434  Dusposition of Decontamination Water

All water generated during the decontammation of equipment used m contammated or uncharactenzed wells will be
contamerized m satellite tanks while in the fleld. These satellte contamers will be emptied into larger trailer mounted
contamers designated as “ high detect” and “ uncharactenzed” water, and temporarily stored for transport and discharged at a
Consolsdated Water Treatment Faciity (CWTF) at RFETS (Refer to SOP RMRS/OPS-PRO 112, Handling of Field
Decontammation Water and Field Wash Water). Routine decontamination water will be stored m contamers mounted i the
field vehicles. These wall be emptied, as necessary, at a decontammation facility (B966 or B903A) as designated in SOP
RMRS/OPS-PRO 112

44 SuePrepersion

Sheet plastic may be used to protect clean equipment from contacting contaminated surfaces. Plastic bags and sheeting, along
with the segregation of clean and dirty equipment, can be used to reduce the chances of cross contsmmation. If a mechanical
bauler retrieval system is used, the amount of plastic appropriste for protection of sampling equipment may be lessened. The
sample crewmembers will be responsible for determming the amount of plastic sheeting required.

Disposable nntrile gloves, or gloves made of other spproved matenals, will be used at all tmes when handling sampling
equpment. Gloves will be changed between cach site and as often as necessary to ensure the integrity of clean sampling

equipment.

When specified in the Field Samphng Plan (FSP), or when the weil to be sampled contans immuscible iayers, iImmscibie
phases must be collected before purging activities begm. The appropnate method for detecting these Iayers 13 discussed n
SOP RMRS/OPS-PRO 105, Water Level Measurements m Wells and Prezometers. The method of choice for collecting non-

aqueous phase iiquids (LNAPLS) 1s a battom vaive bailer or penistaitic pump. Dense non-aqueous phase hiquids (DNAPL) or
"smkers” will be collected with a bottom double check valve bailer or penistaltc pump

In all cases, the bailer will be carefully lowered mto the well so that agitation of the ;mmuscible layer 1s mmmal. Any bailer
used to collect immuscible Iayers will be dedicated to the well that is sampled. Peristaltic pumps will be equipped entirely
with silicon, or other chemical compatible tubmng, when sampling immuscible layers. The RMRS project manager will be
responsible for determuning the type materials to be used for specific projects. Dedicated equipment used for collecting
immuscible layers will be decontaminated prior and after use as described in Subsection 4.3 of this SOP, if removed from the
well. Immscible layer ssmpling will be performed as follows

e Dedicated bailers will be removed from the well and decontammated as specified m Subsection 4.3 of dus SOP
Dedicated pump tubing if used will also be decontaminated prior to use

e  For LNAPLs, the bailer intake or sampling port will be carefuily lowered to the mdpomt of the rnmuscible layer
and allowed to fill whule it 1s being held at this level. The bailer must be lowered into the immuscible layer slowly so
that muumal agrntatibn of the mmuscible layer occurs. Peristaltic pump mtskes will also be lowered to the mudpont
of the immuscible layer

RMRI/OPS-PRO 113 REV 0(00/17/99)
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e If a DNAPL laver is being sampled, erther the double check valve bailer or penstaluc pump may be used The
bailer will be lowered into the well until bottom s encountered Peristaltic pump ntakes will also be lowered to the
well bottom Care must be taken not to immerse the pump mntake into accumulated sediments

e At no tume should the bailer or Line be allowed to touch the ground or come in contact with other physical objects
that might mtroduce contaminants mto the well

o Immediately after sampling 1s completed, all equipment will be decontaminated. Dedicated bailers will be
suspended 1n the well from the well cap The bailer will be suspended above the high water level Silicon tubing
used with peristaluc pumps will be discarded.

46  Well Purging

Purging stagnant water from a well is required so that the collected sample s representative of the formation groundwater
The device used (bailer or pump) depends upon aquifer properties mdividual well construction, and data quality objectives
Wells which contain immiscible layers will not be purged uniess specified 1n the site specific work plan Any well scheduled
for purging and sampling that subsequently 1s found to contain immiscible layers must be reported to RMRS The RMRS
project manager will be noufied mmediately prior to continued activities

Before obtaining water level elevations or mrtating purge activities, obtain the following information i reference to the well
to be sampled, and enter the applicable information on the sample collection log (Form PRO 113B or PRO 113C)

Location code (well number)

Previous purge volume (information only)

Depth to top of screen (bailed wells only- Form PRO 113B)
Well sample number

RIN number (Report Identification Number)

Sample event number

Record the location code (well number), date, sampling team members visitors well condition and any other pertinent
information on the sample collection log Enter the well number time well 1s opened, and other information regarding the
field activities on the Field Activity Daily Log (form No PRO 113A)

The field mnstruments will be standardized (to check calibration) and the resuits recorded on the sample collection form
Instruments will be calibrated as described in SOP RMRS/OPS PRO 108 Measurements of Groundwater Field Parameters

Water level measurements will be collected as specified in SOP RMRS/OPS-PRO 105 Water Level Measurements in Wells
and Piezometers Measure the depth to the top of the water column and the total depth of the well in order to determine the
height of the water column in the well Calculate the well casing volume using the well casing inner diameter and the height
of the water column in the well The formula for calculating the volume in gallons of water in the well casing 15 as follows

(n °h) 7 481 = gallons where x =3 142
r = mside radius of the well pipe in feet
h = linear feet of water in well

7 481 = gallons per cubic foot of water

1 gallon =3785 ml

RMRS/OPS PRO 113 REV 0(02/17/99)




GROUNDWATER SAMPLING Procedure No RMRS/OPS-PRO 113

Revision 0
Date Effective 03/01/99

PagﬁS of 23

Calculations of the volume of water m typical well casings may be done as follows

461

a. 2" diameter well

0 16 gal/ft x ___ (lnear ft of water) = gallons of water
b 4" diameter well.

0.65 gal/ft x ___ (Linear ft of water) = gallons of water
c 3/4" diameter well.

87 ml/ft x ___ (linear ft of water) = milliliters of water

Purging Duration

Purgmg will be considered complete if any of the following conditions are met:

i

At least three casing volumes of water are removed from the well, and the last three consecutive pH, specific
conductance, and temperature measurements do not deviate by more than the following: 1) pH =10 1 pH units, 2)
Specific Conductance = +mS/cm and, 3) Temperature +0.5°C A turbudity measurement will be taken for every
other purge sample for wells that are purged using a bailer For wolls that are equipped with a dedicated bladder
pump, the turbidity will be measured cach tume the parameters are taken. The purge rate should be such that the
turbidsty 1s mamtamed st 5 NTU units or less (if possible). If the readings are not stabiiized after three volumes,
continue purgmng until stabihzation or until five volumes have been removed. Field parameter measurements shall
be coliected afier svery half-casmg volume (approximate) 1s removed from the well. When casing volumes are less
than 1-liter, parameter measurements will be collected after each whole casing volume is removed. If readings do
not stabihize after five well volumes have been recoversd, obtam addiional guidance from the RMRS project
manager concerning the proper course of action.

A well 1s considered dewatered when only a few milliliters of water (or none) can be recovered each time the bailer
1s lowered into the well. When this occurs, a 10-minute recharge rate will be calcuiated (lnearly) on form
PRO 113B I, at the end of the 10-minute penod, the well has not recovered sufficiently to contmue the purge in
thirty minutes, the purge is considered compieted. If, at the end of the 10-mmute period, there is sufficient water to
collect the VOA samples, the samples may be collected at that time. If the well has not recovered sufficient water
dunng the 10 mmnutes, and depeading upon the well hustory, the samplers may elect to retumn to the well the same
day (preferably within two hours), check the water level, and collect the VOA samples (first), and other samples as
feasible If the sample team cannot retum the same day, the well will be checked m tweaty-four hours to determine
if sample collection 1s feasible. If an extended period of tune is required to collect samples the procedures n
Subsection 4 § 1 will be followed. The well will not require an additional purge before sampling.

Wells that dewster (have a slow recharge rate as specified n 2 above) will not be restricted by parameter stabilization
requirements. Sampimg of these wells will follow the protocol established 1 Subsection 4.8

46.2

Purging Methods

Wells will be purged by esther bailing or pumping. When purging a well, the rate of water withdrawal during purging should
not exceed the rate of withdrawal at which the well was developed (if known) All purge tmes (mnitistion and completion)
and the rate of purging will be recorded on the ficid log sheets

RMRS/OPS-PRO 113 REV 0(0211799)
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4621 Balmng

Generalized procedures for purging a well with a bailer are as follows

When purging a well with a bailer the site will be prepared as discussed in Subsection 44  Properly
decontamnated equipment will then be used to determme the static water level of the well The total depth of the
well will be measured. This information wall be used to determme the volume of water n the well casing

Prior to the inrtiation of purging all dedicated bailers will be decontaminated as described 1n Subsection 4 3 of this
sopP

A mechanical reel equipped with Teflon® coated stainless steel cable attached to a bailer 1s used for bailing and
sampling operations The bailer will be slowly lowered mto the well until water 1s encountered. Agrtation of the
well water will be mmmmized. Lowenng the bailer to the bottom of the well will be avoided so sediments
accumulated m the bottom do not become suspended. For wells that dewater the bailer should not be allowed to
strike the well bottom with force The batler wall be raised ensuring that cable does not come 1n contact with any
potentiaily contaminated surfaces The bailer should be raised and lowered slowly to mit surge energy Also the
cable should not be allowed to drag along the well casing or agamst other objects that will cause fraymg The
amount of water purged will be monitored.

. Wells with significant levels of contamination may have dedicated bailers instalied. These wells will be selected by RMRS
Dedicated bailer systems will consist of a Teflon® bailer with check valve or double check valve for DNAPLS and a 5-foot
leader of Teflon® coated stainless steel cable Bailer sampling attachments and the stamiess steel reel cable will not be
dedicated to mdividual wells

Dedicated bailers will be decontaminated at the conclusion of sampling activities and suspended from the well cap above the
high water table If the well mterval above the high water table 1s not adequate to allow for storage in the casing the
dedicated bailers will be stored n labeled and sealed plastic bags at the equipment trailer

4622 Pumpmng

Pump designs that meet the following critena are allowed for purging

The pump 1s constructed of a matenal that does not mtroduce a source of contammation to the well

The pump dnive system does not introduce a source of contamination mto the well

All downhole parts to the pump can be easily decontaminated

A return check system that does not allow pumped water to retumn to the well 1s integral in the pump design

The pump 1s easily used and does not require excessive amounts of time to install, use, remove and decontaminate

The pumps currently in use to purge groundwater include penstaltic pumps and dedicated submersible bladder pumps A

be referenced for operating procedures

. procedure for the use of each style of pump 1s specific to its applications User manuals, which accompany each pump will

RMRS/OPS-PRO 113 REV 0(02/17/99)
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Basic operating procedures common to all pumps are as follows

47

Regardless of the type of pump bemg utilized, the site will be prepared as described in Subsection 4 4

Wells utilizmg penstaitic pumps will use properly decontaminated equipment to determine the static water level and
the total depth of the well. This mformation will be utihized to determme the volume of water in the well casing

Wells with dedicated pumps will use properly decontammated equipment to desermine the static water level of the
well. The mmumum purge volume 1s calculated using the pump storage volume and the volume of the discharge
tubing. A totai depth of a 2-inch well cannot be taken without the removal of the pump

A dedicated pump will be positioned near the bottom of the well or posiioned accordmg to the mformation on the
well constraction form. The discharge retos and the amount of water purged will be monstored duning purging. The
pumping rate for purgmg can be higher than the pumpmg rate for sampiing, howevee, the water level in the well
should be monitored during purging to avoud excessive water level drawdown.

Any tubmg that enters the well casng should be composed of mert material. Dispossbie silicon tubmg will be used
m the drive mechanism of peristaltic pumps and discarded after each well is purged. The air supply for all air dnven
pumps (dedicated biadder pumps) will be free of oil (1., no hydrocarbon containing substanices will be added to the
compressor).

Ficld Parameters

SOP RMRS/OPS-PRO 108, Measurement of Groundwater Field Parameters, will be followed. The followmng field
parameters will be measared dunng groundwater purgmg operations unless otherwise specified by the RMRS project

manager
Parameter Relative Precision Minimgm Calibration
pH 001 pH units Daily
Conductivity 10 uS/cm Daily
Temperature 01°C Weekly
Total Alkalintty (unfiliered) 1 mg/l None
Turbidsty (photometric) 2FTU (or NTU) Specified purge samples (bailed welis)

Daily (dedicated bladder pump wells)

The measunng equipment will be stored and handled in a manner that will maintain the wtegrty of the equipment. Specific
procedures and requirements for calibration and use of measuring equipment are given in SOP RMRS/OPS-PRO 108
Measurement of Groundwater Field Parameters. Appropriate field manuals wall accompeny each mstrument m the field
Each mstrument will also be given an identification number All logbook and fisld form references to mdividual mstruments
will refer to this number for ease of identification.

Field parameters will be measured at the followmg mtervais

RMRS/OPS-PRO 113 REV 0(02/17/99)
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48

Conductivity pH temperature and turbidity will be measured from the first water removed from the well when
mitiating well purging procedures For bailed wells the initial bail of water will be carefully removed from the well
and the water transferred to a sample beaker by decanting the bailer through a bottom control valve Wells purged
with a penstaiic pump will similarly collect the first water removed n a sample beaker to be measured for
parameters Wells with dedicated pumps will measure the parameters of the first recovered water that 1s collected n
the continuous sampler

During purging operations, conductivity, pH and temperature will be measured for every half-casing volume (one
half of the inmal casing volume as calculated on the sample collection log form) of water removed from the well
(because of the accuracy of the graduated contamers for the purge water the purge volume will be estimated as
close as feasible) Wells that have half volumes less than the volume of a sample bailer (approximately 1 liter) will
only have parameters measured after each full casng volume of water 1s removed from the well Turbidity will be
measured on every other sample recovered for parameters for bailed wells, or wells purged with a penstaltic pump
All parameters including turbidity will be measured at predetermined mtervals while purging wells with dedicated

pumps

During purging, 1f a well 1s dewatered prior to the measurement of the final required set of parameters then
conductivity, pH, temperature, and turbidity will be measured immediately before the start of sample collection
These parameters may be delayed until sampling is completed if at the discreton of the samphng crew the well
recharge has provided msufficient water volume to collect all the samples and also measure parameters If there 1s
msufficient water for samples and field parameters, the parameters will not be measured.

Total alkalinity measurements will be collected only once upon completion of purging For wells that do not
dewater and sample collection proceeds to completion inmediately after purging, alkalinity will be measured after
the completion of all other final purge field parameters Wells that dewater and require repeated visits for the
collection of samples will have alkalimity measured subsequent to the collection of the sample for morganic water
chemistry Alkalinity will not be measured if sufficient water 1s not available

For micro purged wells a purge is considered completed when the parameters have stabilized.

Whenever a method used to remove well water 1s changed, a set of field parameters will be recorded from water
removed with the new method

Groundwater Sampling

Techniques used to withdraw groundwater samples from a well will be based on consideration of the parameters of interest
The order of collection, collection techniques, choice of sample containers preservatives and equipment are all cntical to
ensure that samples are not altered or contaminated. The preferred methods for collection of groundwater samples are erther
bailing and/or the use of bladder pumps

481

Sample Collection

The following discussion mvolves collection of groundwater samples using bailers, and penstaltic or bladder pumps
Regardless of the collection method, care will be taken not to alter the chemical nature of the sample during the collection
activity by agitating the sample or allowmng prolonged contact with the atmosphere In order to assist in mimmizing the
potential for aitering the sample and maximizing the available water the following sample collection sequence is preferred

RMRS/OPS-PRO 113 REV 0(02/17/99)
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Radiation Screening

voC

Nitrate/Nitrite, as N
Dissolved Metais - TAL, with Cs, L1, Sr Sn, Mo Si
2929 plutonnum, ! Amencuum

DN, BYY, MY

Gross alpha and beta

¥Stronttum

YiCesium

26280 adium

Tritrum

Total Metals - TAL, with Cs, L4, Sr, Sa, Mo, Si
TDS, CL, F, SO,, CO,, HCO,

TSS

BNA

Pesticides/PCB

Cyanide
Orthophosphate

Upon completion of purgmg, VOC samples will be collected first and as soon s possible after the well has been purged. Ifa
well 1s purged using a penstaltic pump, then all ather samples will be collected prior to removing the pump from the well
The VOC sample will then be collected usmg a batler

For wells that dewater if a sufficient volume of water for VOC sample collection has still not accumulated within 48 hours
after the completion of purgmng, VOCs will not be coliected for that well. Other sampies may be coliected using a maximum
of five attempts to recover sufficient sample water for analysis. Thus procedure 1s discussed m the following peragraph.

The contamers used for sample collection from poor producmg wells may differ from those used for high yield wells in some
mstances due to constramis on obtaining enough samuple to fill sample containers. In some mstances smaller contaners may
be utilized, or analyte samples normally collected m separste contsiners may be combined mto a smgle contammer Well
histones can be used to identify which wells may require a modified sample suite and ap extended ssmpling persod. These
wells will mitally be sampled for a period of 48 hours after the completion of purgmg, with the exception of VOC sample
collection, which 1s discussed in the previous paragraphs. The completion of purging will be considered 0 hour At the end
of 48 hours, any partial sample will be measured. The accumulated sample will be compared to the mmmum volume
requirement identified m Table PRO 113-1, and the allowed sampie hoiding time. If the mmimum volume requirement for
the target analyte has not been achieved, then sampling may continue as determined from the well recharge hustory An
estimated sampling schedule will be determmed, and the well will be visited for ssupling sccording to this schedule but 1s
limited to 5 visits per quarter All analyte samples that have only minimamm sample volumes collected, and all uncollected
samples will be documented on the sample collection log.

The order of sample collecion may be changed at the discretion of the sampling team. Changes m the order that vanous
analyte samples will be collected will be based on the predicted volume of water that will be recovered, and the priority stated
m the controling document. The sampling team will document their sample selections on the sample collection log.

Sampie contamners will be stored away from sunhght and will be cooled to 4°C prior to filhng. Immediately after collection
samples requirmg cooling will be cooled to 4°C A chilled cooler will be used as the storage contamer Whenever a sample

RMRS/OPS-PRO 113 REV 0(02/1799)
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bottle that requires chilling 1s not being physically handled, it will be placed in the cooler to prevent heating or freezing
exposure to sunhght, and possible breakage

VOC samples will be collected using a bailer equipped with a bottom-decanting control valve or directly from the pump
discharge line on wells equipped with bladder pumps The procedures for collechng VOC samples are discussed m
Subsections 4 8 11 and 4 8 1 2 of this SOP

VOC vials will never be filled and stored below capacity because of insufficient quantities of water mn the well Except for
the VOC wials, adequate air space should be left in the sample bottles to allow for expansion

Sites will be prepared prior to sampling as described in Subsection 4 4 All necessary and appropnate information will be
recorded on the sample collection log (form PRO 113B or PRO 113C) and on the Field Acuvity Daily Log (form
PRO 113A)

Samples will be placed in the appropnate contamers and packed with ice m coolers as soon as practical VOC samples will be
stored 1n the cooler n an nverted position immediately after collection Packagng, labeling, and preparation for shipment
will follow procedures as specified m SOP RMRS/OPS-PRO 069 Contaming, Preserving, Handling, and Shipping of Soil
and Water Samples When sampling 1s complete the well cap will be replaced and locked.

Sampling tools instruments, and equipment will be protected from sources of contamination before use and decontaminated
after use as specified m Subsection 4 3 Liquids and matenals from decontamination operations will be handled
accordance with SOP RMRS/OPS-PRO 128, Handling of Purge and Development Water Sample contamers will also be
protected from sources of contammation. Samplng personnel will wear chemical-resistant gloves (e g nitrile) when
handhng samples Gloves will be disposed of between well sites

4811 Groundwater Sampling Using a Bailer

This Subsection descnbes the use of a bailer for collecting groundwater samples that may be used to obtamn physical
chemical, or radiological samples

A bailer attached to a Teflon® coated stamless steel cable 1s carefully lowered mto the well After filling within the well the
bailer 1s withdrawn by rewinding the bailer line, and the bailer contents are draned into the appropnate contamers Certain
recommendations and/or constramnts should be observed when using bailers for sampling groundwater quality monitoring
wells

e  Only bottom-filling Teflon® bailers or bailers made of other inert matenals will be used

o  Bailers will be attached to a Teflon® coated stainless steel line that is pre-wound on a reel

e  Bailers constructed with adhesive joints will not be used
Lower the bailer slowly to the interval from which the sample 1s to be collected VOC samples will be collected using a
baer equipped with a bottom-decanting control valve The first water through the valve assembly will be discarded into
the purge water contamer Vials will be filled by dispensing water through the control valve along the inside edge of the

shghtly tilted sample vial. Care will be taken to eliminate aeration of the sample water The vials will be filled beyond
capacity so the resultmg memscus will produce an artight seal when capped The capped vial will be checked for trapped air
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TABLE PRO 113-1
SAMPLE CONTAINERS AND PRESERVATIVES
FOR GROUNDWATER SAMPLES
MINIMUM HOLDING
PARAMETER CONTAINER' PRESERVATIVE TIME
Radiation Screen 120 ml poly None NA
vVOC-CLP 3 - 40ml amber glass Cool to 4°C 14 Days
BNA 1 L amber glass Cool to 4°C 7 Days
Pesticides/PCB 1 L amber glass Cool 10 4°C 7 Days
TSS 125 ml poly Coolt04°C 7 Days
TDS CL, F, 8O, CO,, 1 L poly Cool to 4°C 7 Days
HCO,
DassolvedMetals - CLP, 1 L poly *Filtered, HNO, to pH <2, 6 Months
with Cs, Ly, Sr, Cool t0 4°C
Sn, Mo, $1
TOC 125 mi poly H,SO, < pH2 Cool to 4°C 28 Days
CcoD 125 mi poly H,S0, <pH2 Cool to 4°C 28 Days
Total Metals - CLP with 1 L poly Unfiltered, HNO, to pH <2, 6 Months
Cs, L4, Sr, So, Mo, $1 Cool to 4°
Orthophosphate 250 ml poly Filtered, Cool to 4°C 2 Days
Nitrate / Nitrite as N 250 ml poly H,S0, to pH <2, Cool to 4°C 28 Days
Cyanide 1 L poly NaOHtwopH>12,Coolw04°C 14 Days
Gross Alpha / Beta 550 ml poly HNO, to pH <2 6 Months
ey BSY By 100 mi poly Filtered, HNO, to pH <2 6 Months
avpy 1 L poly HNO, 1o pH <2 6 Months
#Am 1L poly HNO,; to pH <2 6 Months
%Sr 700 ml poly Filtered, HNO, to pH <2 6 Months
24Ra 750 ml poly Filtered, HNO, to pH <2 6 Months
¥Cse 2 5L poly Filtered, HNO, to pH <2 6 Months

! The volume listed 1s the mmnmum amount required for analysis Actual sample volumes may be slightly higher and some

parameters may be combined in a single contamer

* Some samples may not require filterng if taken from a well with a dedicated pump and turbudity of 5 NTU or less.
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by lightly tapping the vial m an inverted position If air becomes trapped in the vial the sample water will be discarded, and
the vial will be refilled [f two consecutive attempts to fil a VOC wial result n trapped air bubbles the vial will be discarded

The remainder of the sampling water will be coliected n a stainless steel contaner from which the remaining sample
bottles will be filled Samples requiring filtration will be filtered and then contamnerized

4812 Groundwater Sampling Using a Penstaltic Pump

Use of penstaltic pumps will generally be mited to collecting sample aliquots for radionuchdes metals and other species
that are not subject to volathization and degassing Penstaltic pumps will never be used to collect VOCs or other volatile
species mn routine wells, although such samples may be collected for special screening applications  All downhole tubing will
be Teflon® except 1n areas of special concern (¢ g where immuscible layers exist) where special tubing, such as stamnless
steel or Viton®, may be required. If so this will be determmed and provided by the RMRS project manager Only the portion
of tubing that 1s mserted mto the mechanical drnive will be made of silicon This dnve portion of the tubing will be discarded
after each use

4813 Groundwater Samplhing Using a Downhole Bladder Pump

Several wells at RFETS have been equipped with dedicated downhole bladder pumps for purging and sampimng of the wells
These are wells that will normally produce an adequate amount of water dunng a single visit to complete the required
sampling surte The equipment required to purge and sample a well consist of a pump control unit, a portable air compressor
a conunuous sampler for measurmg the field parameters (see SOP RMRS/OPS-PRO 108) and the necessary sample
contamners graduated cylinders, and contamner(s) to collect the purge and excess water The followmg precautions should be
observed durmg the sampling operation

o The compressor used to power the pump will be located downwind from the well to eliminate the
contamination of equipment and samples with exhaust

e [f the flow-through cell will not maintan a full sample chamber (tends to drain back) then the check valve on
the pump 1s fouled and needs to be cleaned, or the pump replaced.

e  The mmmum purge volume 1s routinely calculated using the formula on Form PRO 113C However a purge 1s
considered completed only when the groundwater parameters have stabilized.

e  Upon completion of purging, sampling should be initiated with the collection of the VOC sample(s) The pump
should operate with mmimum interruptions while the full sample suite 1s collected Allowing the pump to stop
for an extended period of time will cause the water trapped mn the discharge lines to equilibrate to ambient
temperatures which 1s not acceptable During sampling, the pump can be slowed to any rate that allows
efficient sampling while also maintaining stable field parameters

o  Groundwater parameters will be measured periodically dunng sample collection and recorded on Form
Pro 113C to document conditions during sampling

e  Because micropurging is the method used for sampling, the flow rate should be adjusted to hmit the drawdown

n the well The rate should also be adjusted such that the turbidity 1s below 5 NTU for sampling If this 1s met.
the samples need not be filtered.
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e The pump, pump control uast, and the flow-through cell will be operated according to the manufactures
recommendations

4814 Groundwater Sampling Using a Push Type Sampler

Thus portion of this SOP describes the use of a Geoprobe® Screen Pomt 15 Groundwater Sampler, or similar type equipment,

for collecting groundwater samples at predetermmed depths. These samples may be used to obtan physical, chemacal, or
radiological analyses

A Geoprobe® Screen Pomt 15 Groundwater Sampler, or equivalent tool, is driven to a predetermined depth by a push type-
samping ng. The Screen Pomnt 15 Groundwater Sempler is equipped with & 41-inch retractable screen and expeadable drive
pomt. It can then be partially or fully withdrawa {up to 41 inches) to expose a partion or the entre deployed well screen.
After groundwater enters the exposed screen, a sample is collected using either the procedures in Subsection 481 |
Groundwater Sampling Using a Bailer, or m Section 4.8.12, Groundwater Ssmpling Using a Peristaltic Pump Note that
these samples are collected oaly for screenmng purposes becanse the samplmg tool hole has not been completed as a well

The method for obtainmg QC samples using the push type-sampimg tool will follow the method described in Subsection
4 84 1 for groundwater sampling. Duplicate groundwater samples will be collected only if there is enough water to collect
two full surtes of analytes without dewatering the snnulus. If insufficient water is availsble for the collection of & planned QC
sample, 1t well be explained and documented m the field log book, and the RMRS Project Manager will be informed about
any deviation from the piaaned QA/QC sampling goals. If insufficient water is availsble for two full suites of analytes, it may
be come necessary to pniontize the analyte list. The prionitization sequence should be described in the project specific work
plan.

482  Sample Filtermg and Preservation

Samples for dissolved metals, Gross Alpha/Bets, ****Uranium, 2*Uranum, **Uranmim, "™ Strontium, 'Y'Cestum, “Radum,
Z*Radum, and orthophosphate will be filtered in the field st the well location during the ssmpimg event through a disposable
0 45-micrometer membrane filter  If a penistaltic or bladder pump 13 being utilized, a dispossbie filter may be attached
directly to the sample dehivery line so that the sample 18 filtered directly mnto the sample container as &t exits the delivery line
Discharge pressure will be gauged so it does not exceed 50 psi. Alternatively, sample water may be collected m a stamless
steel contamer and filtered with a penstaitic pump Before sample collection, 100 to 200 milliliters of sample water will be

passed through the filter m order to rinse the filter and filtration spparatus of possible contaminating substances

Preservatives will be added to the sample bottles prior to the introduction of the filtered sample water The preservative will
be added m aliquots appropnate to the s1ze of the bottle. Afier sample collecton has been completed the pH of preserved
samples will be checked as follows.

e A small amount of sample will be poured from the sample bottle directly onto approved pH paper Care will be
used so that the threaded neck of the bottle does not contact the pH paper Under no circumstances should the
pH paper be mserted mto the sample bottle

¢ The pH paper will be checked against the supphed color chart. If the appropriste pH has not been achieved,
additional preservative will be added to the sample in Smli ahquots, and the pH test will be repeated.
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483  Sample Screeming

A sample for radiation screening will be collected for each well sampled, unless the sampling history for any specific well
shows that the samples meet the radiation screening requirements for shipping and analysis The radiation screen 1s usually
collected dunng the samphing event and may be obtamed from the purge water prior to completion of purging  This sample
will be delivered to the RMRS or subcontracted radiation screening laboratory to be screened for gross alpha. Samples from
the corresponding well will be handled according to the levels of radioactivity detected n the sample as specified m SOP
RMRS/OPS-PRO 069 Contaming, Preserving, Handling, and Shupping Soil and Water Samples

484  QA/QC Samples

The frequency and types of field QA/QC samples collected during groundwater sampling are descnbed in RMRS-QAPD-
001 Quality Assurance Program Description. This document detauls the applicable critena for collecting QA/QC samples

4841 Duplicates

Duplicate samples will be collected only from wells that produce enough water to collect two full suites of analytes without
dewatering The wells which produce sufficient water will be incorporated nto the sampling program such that the required
duplicate frequency can be mamtamed.

Wells scheduled for duplicate sample collection will be sampled as descnibed in Subsection 4 8 of this SOP and in
Subsection 351 Appendix 3 RMRS-QAPD-001 Quality Assurance Program Description. Freld duplicates are collected
following the same sampling procedures used to obtam the real samples With the exception of VOCs the typical procedure
for a location 1s to collect the real and duplicate of each sample at the same time 1n two equal portions, with each portion
gomg to the laboratory m separate contamers This 1s accomplhished by alternately filling two sample bottles one haif at a time
to mmimize heterogeneity Procedure RMRS-QAPD-100 states the real and duplicate VOC samples will be collected
independently to reduce the possibility of volatihization of the sample

When a well with a dedicated pump 1s being used for sample collection, all samples will be collected in the normal order
with duplicate VOC samples being collected first. The remaining samples will be sampled as described above

If a well 1s bemng used for matrix spike (MS) and matrix spike duplicate (MSD) samples the duplicate will be collected after
collection of the MS and MSD

All duplicate samples will be given a sample number different from the origmal sample and the information recorded on form
PRO 113-D, Field QC Groundwater Sample Collection Log

4842 Matnix Spike and Matrix Spike Duplicate

MS and MSD samples will be collected only from wells that produce enough water to collect the required suites of analytes
without dewatering MS and MSD samples are not collected on a routine basis, but will be collected if so designated n a site
specific sampling plan, or if requested by the RMRS project manager

MS and MSD samples will be collected as follows

o The well will be purged as described in Subsection 4 6 of this SOP
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s After completion of purging, VOC samples will be collected. The real sample will be collected followed by the MS
and MSD These samples will be collected n immediate succession

¢  The remaining parameters not requirng filtermg will be collected. For each sample parameter, the ongmal sample,
MS, and MSD will be collected concurrently The ongmal sanple bottle wall be filled one-third full followed by the
MS and MSD sample botties, which will also be filled one-third full. Each bottie will be rotated in the sequence,
filling mn one-thurd full until all three botties are full. For analytes not requiring a MSD, only the origmal sample
and the MS will be collected.

e  After the real sample, MS, and MSD (where appropnate) are collected for one parameter, the process will be
repeated for the next parameter

o  Parameters requiring filtering will be collected similarly When & bailer 15 used, & stamiess steel bucket will be filled
with sample water. As samples are collected and the reservor of water m the bucket is depleted, additional water
may be added at the discretion of the sample crew  When & pump is used, the filter will be attached dwectly to the
discharge ine Sample botties will be filled as described above, partially filling the origmal sample, MS, and MSD
m rotating sequence until each parameter bottle is full.

e Radiochemistry samples may have more than one bottle for each parsmetar group In thus case, all required botties
will be mcluded in the rotating sequence

¢ Field parameter measurements will not be required for MS snd MSD samples.

e MS and MSD samples will retan the onginal samnple number However, a suffix of MS er MSD will be added to
the sample number to correspond with each QA/QC sample All mformation will be recorded on form PRO 113D
Field QC, Groundwater Sampie Collection Log.

4843 Replicates and Splits

Rephicate and split samples will be collected in the same manner as described for the MS and MSD  Replicates and sphits
exceedng three samples will be referred to RMRS for further mstructions All mformation will be recorded on form
PRO 113-D

4844 Field Equipment Rinses

Wells scheduled for equipment rmsate samples will be sampled as described in Subsection 4 8 of this SOP, and field
equipment rinses will be collected as described in this Subsection, and in Subsection 3.5.2, Appendix 3, RMRS-QAPD-001
Field equipment rmses wil be collected in a manner designed to reflect sampling techniques. All equipment used dunng
samphing will be fully decontammated as described m Subsection 4.3, then rinsed with distilled or deionized water The nnse
water will then be collected m bottles identical to those used for the origmal sample, and assigned a separate sample number
Analytes requiring filtration will be filtered using a new filter and tubing as required for the real sample. All mformation will
be recorded on form PRO 113D, Field QC, Groundwater Sample Collection Log.

4 84 4 1 Bailed Wells

After completion of sampling, all equipment will be decentammated. Prior to leaving the well location, the equipment ninse
will then be collected as follows.
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e The bailer will be filled with distilled or deionized water bv pouring the water mnto the top opening

e  The nnse water should then be decanted to the VOC wials through the bottom valve This will be done n the same
manner used durng sample collection

¢  For the remaining unfiltered samples, the bailer will be filled with distulled or deionized water each time additional
rinsate 1s needed. The rinsate will then be transferred to sample bottles or to a stamnless steel bucket and then to
sample contamers in the same manner used during collection

e Filtered samples will also be coliected 1n an 1dentical manner as the real samples The bailer will be filled with
distilled or deionized water The rinse water will then be transferred to a stainless steel bucket. The rinse water in
the bucket will then be filtered through a new disposable filter

e Runse samples will be preserved in the same manner as the real samples
48442 Pumped Wells

Runsate samples are not routinely collected from wells that are equipped with dedicated bladder pumps because the samples
from these wells are collected directly from the pump discharge lme However wells sampled usmg penstaltic pumps for
sampling may be selected for rnsate sampling, with equipment used in sample collection (down hole tubing, filter tubing and
the stainless steel bucket used for sample water collection, etc ) being decontammated prior to rinsate sampling The tubing at
the pump head will be replaced, and a new filter used for filtered analytes To collect the samples, distilled or deionized
water will be poured imnto the decontaminated stainless steel bucket and pumped, using the decontaminated tubing nto the
sample contamers The equipment used to collect the real VOC samples will also be decontammated, rinsed, and used to
collect the VOC rinse samples All samples will be preserved at the same pH levels as the real samples

4845 Distlled Water Blanks

Distilled water sampie blanks are not submitted on a routine basis but will be made up if so designated 1n a site specific
sampling plan, or if requested by the RMRS project manager Samples of the distilled or deionized water used for the final
decontamination of equipment will be transferred directly to sample bottles to determne any baseline contammation the
water may have introduced mnto the samples Five gallon bottles of the distilled or deionized water water will be opened in a
controlled area, such as the bottle storage room and then poured directly into the appropnate sample bottle A Teflon®
glass, or stamnless steel funnel may be used to help control flows mto small mouth bottles Blank samples will be preserved to
the appropnate pH required for each analyte All information will be recorded on form PRO 113D, Field QC, Groundwater
Sample Collection Log

49 Sample Handling and Control

Pre cleaned sample contamners will be obtamed from the contract analytical sample contamner source Preserving solution will
be added to the bottles by a laboratory the sample manager or qualified personnel at the sample trailer The bottles will be
labeled to indicate the preservative added.

The sampling containers preservation requirements, and holding times for the various types of analyses are shown in

Table PRO 113 1 Additional mformation on contamernizing, preserving, and handling of the water samples 1s given in SOP
RMRS/OPS-PRO 069 Contamning, Preserving, Handling, and Shipping Soil and Water Samples Groundwater samples will
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be properly iabeied so that they can be easily identified. The sample numbenng system has been assigned by RMRS A
sample 1dentification (ID) number will be assigned to each sample sute The sample ID number will contain the following
information as part of a nme to twelve character, alpha-numenic code

Character(s) Desgripticn Code

land2 Project ID GW

3 through 7 Sample Number 00001 to 99999

8and9 Subcontractos ID Alpha (¢ g. TE = Tierra Environmental Consultants)

10,1,and12  QA/QC MS for matrix spike, MSD for matrix spike
duplicate

In addition to a ssmple number, each well sampled will be assigned a current Record Identification Number (RIN), an event
number (specific to the RIN), and bottie numbers that are specific to the RIN and event number

5.0 RECORDS

All field activites wall be recorded on Form PRO 113A, Field Activity Daily Log; Form PRO 113B or PRO.113C
Groundwater Sample Collection Log, depending on the method used to sample the well (bailer or dedicated pump); Form
PRO 113D 1f a QC sample 1s collected, and Form PRO 113E, Well Status Form. Summary mformation of the day’s activities
or other pertinent mformation should always be recorded on the field forms. Under special circumstances the RMRS Project
Manager may assign a bound field logbook to the field personnel which will remain i thew custody durng all sampling
activities The cover of each logbook will contam the following information at 8 mmimum.

Name of the organization to which the book 15 assigned
Book number

Project name

Start and end dates

Logbook pages will be sequentially numbered and merked with the book number before any data recording. All data and
information pertment to field sampling will be recorded in the loghook or on the field forms that identify all required data
entries. Enough detail must be mcluded m the documentation to recoristruct the sampling event. Field form entries will
include the followmg nunimum mformation.

Date and time

Names of field personnel

Names of all visitors

Location of field activities

Description of sampling sites mcluding weather conditions

All field observations and comments

Field parameters

Sampie dentification information

References to all prepared field actvity forms and chamn-of-custody records
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Field logbooks when required on spectific projects will normallv be kept only by the field sampling team leaders and the site
supervisor and will typically be used only to summanze field activities and to document project mformation not required bv
the SOP field forms

Logbooks will be mamtamned and entries made mn accordance with procedure 2 S47 ER ADM- 05 14 Use of Field Logbooks
and Forms Permanent mk will be used for all entnes mn the logbooks and on the field forms Mistakes will be crossed out
with a single hine, mitialed, and dated. Unused pages or partial pages will be voided by drawing a line through the blank
sections that 1s mitialed and dated. Any deviation from this SOP will require documentation 1n the site supervisor’s logbook
The field activity daily log narrative should create a chronological record of the sampling team's activities, including the time
and location of each activity Descriptions of problems encountered, personnel contacted, deviations from the SOP and
visitors on site should also be included. The weather conditions date signature of the person responsible for entnies, and the
number of field activity daily log sheets used to record media team activities for a given day will also be included.

The Groundwater Levels Measurement/Calculations Form (see SOP RMRS/OPS-PRO 105 Water Level Measurements in
Wells and Piezometers) and the Chain of Custody Record (see SOP RMRS/OPS-PRO 069 Contamning Preserving
Handling, and Shippmg Soil and Water Samples) will also be completed for each site  All blank fields on the forms must be
completed or voided.

60 REFERENCES

61 Source References

The following references were reviewed before this procedure was written

Environmental Protection Agency, 1982 Test Methods for Evaluating Solid Waste SW-846 Volume II Field Methods 2nd
edition

Environmental Protection Agency 1986a, Engineering Support Branch Standard Operating Procedures and Quality
Assurance Manual EPA Region IV Environmental Service Division

Environmental Protection Agency, September 1986b, RCRA Ground Water Momitoring Techmcal Enforcement Guidance
Document OSWER-9950 1

Environmental Protection Agency, 1987a, A Compendium of Superfund Field Operanons Methods EPA/540/P-87/001
1987

Environmental Protechon Agency, 1987b Data Quality Objectives for Remedial Actrvities Development Process
EPA/540/G 87/003

Environmental Protection Agency December 1988 User's Guide to the Contract Laboratory Program
62 Internal References

Related SOPs cross-referenced by this SOP are as follows
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e RMRS-QAPD-001 Quality Assurance Program Description (QAPD)

e 2-S47-ER-ADM-05 14 Use of Field Logbooks and Forms

¢  SOP RMRS/OPS-PRO 069 Containing, Preserving, Handhing, and Shippmg Soil and Water Samples
e  SOP RMRS/OPS-PRO 105, Water Level Measurements i Wells and Piezometers

e  SOP RMRS/OPS-PRO 106, Well Development

e SOP RMRS/OPS-PRO 108, Measurement of Groundwater Field Parameters

e SOP RMRS/OPS-PRO 112, Handling of Field Decontammnation Water and Field Wash Water
¢ SOP RMRS/OPS-PRO 127, Field Decontammation Operations

e SOP RMRS/OPS-PRO 128, Handling Purge and Development Water

e SOP RMRS/OPS-PRO 141, Decontamination Facility Operations

e SOP FO 11, Field Communications

e SOPFO 14, Field Data Mansgement
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APPENDIX A

STANDARD GROUNDWATER FORMS
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Form PRO 113A

Revision 0
US DEPARTMENT OF ENERGY DATE 1
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE SHEET OF '
FIELD ACTIVITY DAILY LOG PROJECT NO
[RFETS PROJECT GROUNDWATER NG PROGRAM
FIELD ACTIVITY SUBJECT _
DESCRIPTION OF DAILY ACTIVITIES AND EVENTS.
Air Monftoring ins ________ WaterLevelind __________ Field Parameter Kt SolomatNo 1
VISITORS ON SITE Y (OK) [SUPPORTING DOGUMENTS
A DATE-
1B DATE-
C WELLID -
WEATHER CONDITIONS [0 DATE-
C PRO 113B.PRO 113C, andlor B
D PRO 113E. WELL STATUS LOG .
SAMPLING TEAM EL —
SIGNATURE OF PREPARER DATE




U S DEPARTMENT OF ENERGY  ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE FORM PRO 1138

Side 1 of 2 GROUNDWATER SAMPLE COLLECTION LOG REVISION 0
PROJECT NAME DATE(S)
PROJECT CHARGED SUB-CONTRACTOR
SAMPLE NUMBER TEAM LEADER
| "CATION CODE MEMBER (S)
h ANALYTE CODE
NUMBER EVENT NUMBER
QA/QC Date 01 Day Well 02 Day Well O 3 Day Well
Equipment Equipment Standard Temp Equipment Reading Date Time
Type identification Used (°C) Reading Acceptable?
Lot Number
Conductivity
pH Meter
Turbidity Meter
Air Background |WeliBore |Headspace | Other instrument Comment
Monitonng
Day 1
Day 2
Day 3
Purge Method - Type Used OPenstaltic Pump OBailer ( OTeflon OSS) OOther
PURGE VOLUME CALCULATION - DATUM TOP OF WELL CASING (TOWC) Date
Well Casing inside Diameter (in ) = (ID) Unit Casing Volume (Gal/Foot) = (UV)
Depth to Water (Ft) = (WD)
Measured Total Depth (MTD) + Probe End (Feet) = Total Depth (Feet) (TD)
TD -WD = Inthal Water Column (Feet) (IC)
uv XIiC = inttial Water Volume (Gallons) (V)
. 3 X IV = Purge Volume (Galions) (PV)
{Check Calculations Before Starting Purge) Checked By (initials)
PURGED VOLUMES AND FIELD WATER QUALITY MEASUREMENTS
Time Volume Temp pH Specific Turbidity Water Descnption
(24-hour) Purged (°C) (SU) Conductance OFTU ONTU
(Gallons or mi) Oms/cm or O ps/cm Color Odor
loihal

Does the well dewater? [ Yes [ No if Yes perform recharge rate calculation If No Enter Purge Volume and Sample Well

Actual Purged Volume = Units Gallons or ml _

RECHARGE RATE CALCULATION

09 X(IC) = (90% of Initial Water Column)

10 Minute Water Level Recovery Start Time End Time

D - (10 Minute Water Depth )XX3) = Estimated 30 Minute Recharge (ER)

Is ER less than 90% of IC? L] Yes O No If yes purge is completed If no continue with purge sequence

is water level above top of screen? O Yes O No if yes continue with the following calculation

Depth to Top of Screen - 2 Ft = Screen Depth (SD)
TD -SD = Adjusted Water Column (AC)
*XAC = 90% of AC
ER less than 90% of AC? O0Yes 0 No If yes purge 1s completed If no continue with purge sequence
Depth to Water Before Sampling (2nd visit) Wir Col %Rchrg Date Time
Depth to Water Before Sampling (3rd visit) Wrtr Col %Rchrg Date Time
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ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE Form PRO 113C (Rev 0)

SAMPLE COLLECTION LOG FOR DEDICATED PUMP SYSTEM Side 1 0f 2

Sample # Date ]
Location Code Time !
Project Charge # Sampile Team Member ‘
Grid Member(s). __ !
Access Restrictions RIN EVENT ____ Analyte Code

Qa/Qc Date Contractor _ |
Purge Calculations Pump Depth = Water Depth =

Pump Pressure = Pump Depth - Water Depth + 18= ___*
2 2 *Pressure settings usually lower

Purge Volume = Pump Volume (300 mi) + Sampie Cup Volume (200 ml) +Tubing Volume (10 miMt), Tubing= ___ ft

Purge Volume (1x) = 300 mi + 200 mi + mi= mi total
Air Monitoring | Background | Well Bore Headspace Comments,
Min-Rae #

Pres.(pei) |_Fill Time_|Pump Time | Enhncd Fill | Vent Time %ﬂ" ﬁn% Color Odor Voi. Cofiect.

Total Purged Volume =

T
i
ill

— ——— —

Checked by Date

kT edlR 2o




US DEPARTMENT PAGE 1 OF 1

OF ENERGY Form PRO 113D
Revision 0

. ROCKY FLATS ENVlR(;{wIEI\'n_SNJéL TECHNOLOGY SITE
GROUND WATER SAMPLE COLLECTION LOG

PROJECT NAME DATE

PROJECT CHARGED SUB-CONTRACTOR

SAMPLE NUMBER SAMPLE TEAM LEAD

LOCATION CODE MEMBER(S)

RIN NUMBER EVENT NUMBER

QA/QC DATE ANALYTE CODE

SAMPLE PARAMETER MEASUREMENTS

TEMP (°C) |pH (SU) CONDUCTIVITY (mS/cm) TURBIDITY (FTU or NTU)* DATE | TIME |INITIAL
® Hach = FTU/Solomat = NTU
ANALYSIS voLuME PRESERVATVE ] FLTER LNE ITEM CO08 BOTTLE S DATE k; LAB SHIP DATE
120 ML
GL .
__|equip. Rinse VOA éxJ, 4c SS018008
. $S068034
TDS SO4F | 1 liter 4c SS06B037
JFIELD BLANK SS068018
! o SS06B034
TDS S04 | 1 liter 4c SS08B07
DS 1 iiter &£c SS06B034
ﬂm
Nitrate/Nitrite § 250 mi | 4°C / H,SO. SS068022
MSD 250,
DW' oted | 1er | a°c/HNO, | mee | sSOSBOOT
Total Metais | 1liter | 4°C/ HNO, SS058001
RC018012
PU/AM [1gallon] HNO3 RCO1B007
(GL)

Tritium None RC028001

100 mL
U isotope 1 liter HNO, fitter RCO1B0O17

Total Sr 1 ltter HNO, filter RCO58001

OTHER

OTHER

. OMMENTS

Completed by (Pnnt Name) Signature Date
Checked by (Pnnt Name) Signature Date
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